Human immunodeficiency virus (HIV)-related stigma among HIV-infected men who have sex with men (MSM) has been associated with adverse health outcomes, including poor adherence to antiretroviral therapy and care, and increased participation in behaviors linked to higher rates of HIV transmission. In China, the incidence of HIV is growing more rapidly among MSM than among other subgroups. This study characterizes and quantifies HIV stigma among HIV-infected MSM in Beijing, China, which arguably may be driving this epidemic. A cross-sectional survey study was performed among 266 HIV-positive MSM in Beijing, China, in 2014. The Berger HIV Stigma Scale was used to measure levels of HIV-related stigma. Participants additionally answered questions regarding socio-demographic characteristics and HIV-associated risk factors; previously validated Mandarin-language scales assessed depression, coping style, and social support networks. Multivariable linear regression models were used to identify variables significantly associated with HIV stigma. The mean overall HIV stigma score among the study population was 112.78 ± 18.11 (score range: 40-160). Higher HIV stigma scores were positively associated with depression (β = 7.99, 95% CI:3.69, 12.29, p < .001) and negative coping skills (β = 0.64, 95% CI:0.21,1.08, p < .01), and was negatively associated with disclosed HIV status (β = −6.45, 95%CI:−11.80, −1.11, p < .05), and availability of social support networks (β = −0.12, 95% CI:−0.22, −0.02, p < .05). Other variables such as poor self-rated health status and presence of opportunistic infections were positively associated with individual dimensions of HIV-related stigma. The results of this study can inform the development of culturally sensitive interventions to reduce HIV-related stigma among MSM with HIV in China, with the overarching goal of reducing HIV transmission in this vulnerable population.
Introduction
Despite existing prevention and treatment efforts, the human immunodeficiency virus (HIV) epidemic among men who have sex with men (MSM) continues to expand worldwide in both developed and developing countries (Beyrer et al., 2013) ; China is no exception (Beyrer et al., 2012 (Beyrer et al., , 2013 UNAIDS, 2015) . From 2006 to 2013, the proportion of new HIV infections acquired through MSM contact rose from 2.5% to 21.4% (UNAIDS, 2015) . These data underscore the pressing need for more research aimed at understanding the factors contributing to the growing epidemic of HIV among Chinese MSM (Wang et al., 2012) .
One formidable challenge encountered by MSM living with HIV is HIV-related stigma (Beyrer et al., 2013) . A substantial body of research has documented the physical and mental health consequences of HIVrelated stigma, both in China and globally (Hua et al., 2014; Kalichman, 2014; Karamouzian, Akbari, Haghdoost, Setayesh, & Zolala, 2015; Peitzmeier, Grosso, Bowes, Ceesay, & Baral, 2015) . Negative consequences include non-adherence to antiretroviral therapy (ART) (Dlamini et al., 2009) , irregular patterns of accessing health care (Evangeli, Newell, Richter, & McGrath, 2014) , increased HIV symptoms (Earnshaw, Lang, Lippitt, Jin, & Chaudoir, 2015) , loneliness (Hubach et al., 2015) , and decreased quality of life (Slater et al., 2015; Wu et al., 2014) . Stigma can be divided into perceived stigma, defined as negative beliefs, views, and feelings toward oneself arising from self-identification with a stigmatized condition (Logie & Gadalla, 2009) , and enacted stigma, which refers to the experiences of prejudice, discrimination, and exclusion directed towards individuals from an external source because of specific attributes or conditions that characterize them (Brown, Macintyre, & Trujillo, 2003) . In the present study, we focus on the conceptualization of perceived stigma put forth by Berger, Ferrans, and Lashley (2001) , namely "the person with HIV's awareness of HIV-related actual or potential social disqualification, denial or limitation of opportunity, and negative change in social identity" (p. 520).
Studies among MSM living with HIV from many countries demonstrate that HIV-related stigma remains a major challenge for this population (Cloete, Simbayi, Kalichman, Strebel, & Henda, 2008; Dowshen, Binns, & Garofalo, 2009; Semple, Strathdee, Zians, & Patterson, 2012) . Given the known link between HIV-related stigma and adoption of health-related behaviors, there is a great need to identify associated factors that influence levels of perceived HIV stigma. Prior studies examining stigma among MSM with HIV have found that variables including ART usage, depression, and social support were significantly associated with HIV stigma (Dowshen et al., 2009; Semple et al., 2012) . Only one prior study has examined this issue among Chinese MSM with HIV. The authors found that disclosure of HIV status and marital status was associated with higher levels of HIV-related stigma . However, this study did not include an analysis of psychosocial variables, which are important and potentially modifiable risk factors, thus limiting the full applicability of the results.
In order to address this knowledge gap, we carried out a comprehensive assessment of clinical and psychosocial factors, and their association with levels of HIV-related stigma among Chinese MSM with HIV. We hypothesized that perceived levels of HIV-related stigma would be high, and that we would be able to identify unique clinical and psychosocial factors (e.g., depression, coping style, and social support) that contribute to HIVrelated stigma. Identifying these factors will help health professionals and policy-makers better understand the context of HIV-related stigma, and will inform strategies to curb transmission and mitigate the adverse consequences of HIV among this population.
Methods

Participants
A cross-sectional study was conducted from April to June 2014 at the Red Ribbon Home in Beijing Ditan Hospital, an organization providing clinical care and health education for individuals with HIV. Patients were eligible for inclusion if they met the following inclusion criteria: (1) male gender, (2) age ≥ 18 years, (3) reported sex with a man during most recent sexual encounter, and (4) documented HIV-positive infection status. Individuals were excluded if they had severe psychiatric disease or poor reading comprehension skills. Potentially eligible clients were referred by clinic staff members to meet with an interviewer who determined study eligibility, provided a detailed description of the study, and obtained written informed consent. Participants then filled out a set of anonymous self-administered questionnaires in a private setting. Of 290 potentially eligible patients, a total of 266 individuals agreed to participate and completed the study questionnaire. As a token of appreciation, participants received a pill box upon completion of the questionnaire. This study was approved by the Institutional Review Board at the Peking Union Medical College School of Nursing in March 2014.
Measures
Berger HIV stigma scale Our primary outcome of interest was the level of perceived HIV-related stigma, which was measured using the standardized Berger HIV Stigma Scale (Berger et al., 2001) . This 40-item tool includes four subscales. Each item is answered using a four-point Likert scale. The items are summed providing a Total HIV Stigma Score ranging from 40 to 160, with higher scores indicating higher levels of perceived stigma. The four subscales are as follows: (1) personalized stigma (score range: 18-72) identifies the negative consequences of other people knowing that an individual has HIV, such as "Some people who know I have HIV have grown more distant." (2) Disclosure concerns (score range: 10-40) includes items related to revealing or concealing one's HIV-positive status, such as "I work hard to keep my HIV a secret." (3) Negative selfimage (score range: 13-52) refers to low self-esteem or negative feelings about oneself as a result of being HIVpositive, such as "I feel guilty because I have HIV." (4) Concern with public attitudes (score range: 20-80) focuses on the respondent's perceptions of what people think about an HIV-positive individual or what he/she can expect from others when their HIV-positive status is discovered, such as "People with HIV lose their jobs when their employers find out." The scale was translated into Mandarin Chinese and then translated back into English by two bilingual scholars. The Chinese versions were tested with acceptable Cronbach's α values (0.93, 0.78, 0.84, and 0.92 for the four individual subscales and 0.95 for the overall scale) and content validity estimates (content validity index = 0.87).
Demographics and disease characteristics
Socio-demographic and HIV-related clinical characteristics measured as part of the study questionnaire included age (years), urban/rural residence (based upon the classification of the participant's current address by the local government), education level, religious beliefs (None, Buddhism, Taoism, Christianity, or Islam), marital status (unmarried, married to a woman, or divorced), employment status [none, fixed (including part time and full time), and temporary employment)], monthly income (CNY), time elapsed since HIV diagnosis (years), self-reported current opportunistic infection (OI), currently receiving ART treatment, CD4 + T-cell count in the past three months (cells/mm 3 ), self-rated health status (very poor, poor, reasonable, good, and very good), HIV disclosure status, and to whom HIV status has been disclosed.
Depression
The Mandarin version of the Centers for Epidemiological Studies Depression Scale (CES-D) was used to assess depression symptoms (Radloff, 1977; Zhang, Wu, Fang, Li, & Han, 2010) . The CES-D is a 20-item scale designed to measure depressive symptoms experienced by the patient within the past week, such as "I was bothered by things that don't usually bother me." The responses are then summed to derive a total score, with severity of depressive symptoms increasing as the total score increases. As done in prior published studies, the standard score of ≥16 was used as the threshold for "depression" in this study. The Mandarin version of the CES-D showed good reliability and validity (Zhang et al., 2010) , and the Cronbach α coefficient was 0.91 in the present study.
Coping skills
The Simplified Coping Skill Questionnaire was used to measure coping skills (Xie, 1998) . This is a 20-item scale with two subscales: positive coping and negative coping. Positive coping consists of 12 items, such as focusing on the positive aspects and not taking things too seriously. Negative coping consists of eight items, such as the use of tobacco and alcohol to deal with situations or relying on others to solve problems. Questions are rated on a four-point scale, ranging from 0 to 3 (from never use to always use). The items are summed providing a final total score ranging from 0 to 36 for positive coping and from 0 to 24 for negative coping, with higher scores indicating more frequent use of the coping style. Good reliability has been reported previously (Xie, 1998 ). In the current study, Cronbach's alpha was 0.90 for the positive coping subscale and 0.73 for the negative coping subscale.
Social support
Social support was assessed using the Medical Outcomes Study Social Support Survey (MOS-SSS). The scale is a 20-item instrument: 1 item assesses the number of support persons and 19 items measure the availability of the four domains of social support. Questions are rated on a 5-point Likert scale, ranging from 1 to 5 (from none of the time to all of the time). The four domains include: (a) tangible support (score range: 4-20), such as "someone to help you if you were confined to bed", (b) affectionate support (score range: 3-15), such as "someone who hugs you", (c) positive social interaction (score range: 4-20), such as "someone with whom to have a good time", and (d) emotional/informational support(score range: 8-40), such as "someone who understands your problems" (Sherbourne & Stewart, 1991) . The overall score and each individual dimension score is derived as follows: Score = [calculated score -(the possible lowest score)/(the highest possible score)the lowest possible score] × 100. Higher scores indicate greater social support. The Mandarin version of the MOS-SSS demonstrated a high internal consistency of 0.98 (Yu, Lee, & Woo, 2004 ) with a Cronbach α coefficient of 0.96 calculated for the present study.
Data analysis
All data were analyzed using PASW SPSS 18.0 (PASW Statistics Release 18.0, Armonk, NY, USA, 2009). Descriptive statistics were used to report sample characteristics as well as scores for the Berger HIV Stigma Scale and associated subscales. Separate univariate linear regression analyses were conducted to assess relationships between independent variables (including age, residence, religious belief, education level, marital status, employment status, monthly income, time elapsed since HIV diagnosis, OI, current ART treatment, selfrated health status, HIV disclosure, depression, coping style, and social support), and each of our dependent variables (the Berger HIV Stigma Score and individual subscales). For each dependent variable, independent variables having p ≤ .20 in the univariate analyses were included as candidates in the respective multivariable model. To attain a parsimonious model, we employed a backward elimination regression approach (Sauerbrei, Royston, & Binder, 2007) with p < .05 considered to be significant.
Results
Demographic, HIV-related, and psychosocial characteristics
Socio-demographic, HIV-related, and psychosocial characteristics of the participants are displayed in Table 1 . The age of the sample ranged from 18 to 66 years with a mean age of 34.2 ± 9.3 years. The average length of time since HIV diagnosis ranged from 1 month to 20 years, with a median time of 1.7 years. Among the 249 participants who had CD4 + cell counts tested in the last three months, the mean CD4 + level was 366.76 ± 14.45 cells/mm 3 .
Based upon the CES-D Scale, 54.9% of participants met the criteria for depression (Table 1 ). The average item score for positive coping skills (1.85 ± 0.63) was higher than the mean item score for negative coping skills (1.43 ± 0.59). The mean total MOS-SSS score was 55.46 ± 21.67, and among the four social support domains, the emotional/informational support score was the highest (57.52 ± 22.90), while the tangible support score was the lowest (54.06 ± 25.24).
Overall HIV stigma and subscale scores
Mean stigma scores for the overall Berger HIV Stigma Scale and each of the four stigma subscales are presented in Table 2 . The mean overall HIV Stigma Score among study participants was 112.78 ± 18.11. Average item scores for individual subscales were 2.81 ± 0.52 for personalized stigma, 3.06 ± 0.46 for disclosure concerns, 2.59 ± 0.50 for negative self-image, and 2.90 ± 0.50 for concern with public attitudes.
Linear regression analysis
The univariate linear regression model found that disclosure status, depression, negative coping skills, and social support were significantly associated with the Total HIV Stigma Score (Table 3 ). In the multivariable model, the total HIV Stigma Score was positively associated with depression (β = 7.99, 95% CI:3.69, 12.29, p < .001) and negative coping skills (β = 0.64, 95% CI:0.21,1.08, p < .01), and was negatively associated with disclosed HIV status (β = −6.45, 95%CI:−11.80, −1.11, p < .05) and availability of social support networks (β = −0.12, 95%CI:−0.22, −0.02, p < .05). Univariate and multivariable linear regression analyses of the four HIV stigma subscales further identified risk factors that were associated with each individual subscale (Tables 3  and 4 ).
Discussion
Our study is the first to concurrently examine the impact of socio-demographic and psychosocial factors on HIVrelated stigma among MSM with HIV in China. We found that MSM with HIV in China experience a high level of HIV-related stigma, especially individuals with higher depression scores and negative coping skills. By contrast, MSM with disclosed HIV status and more social support networks perceived lower levels of stigma. Additionally, we found that each subscale had unique predictors.
The high Total HIV Stigma Scores reported in our study are consistent with prior data from China (Sun, Li, Zhao, & Lu, 2012) and India utilizing the Berger Stigma Scale (Charles et al., 2012) . However, the Total HIV Stigma Scores in our population are higher compared to studies from other regions of the world, including the United States and Sweden (Dowshen et al., 2009; Lindberg, Wettergren, Wiklander, Svedhem-Johansson, & Eriksson, 2014; Relf & Rollins, 2015) . Among the four subscales, participants' scores were highest for the disclosure concerns subscale. A potential explanation for our finding may be that in China, MSM are commonly viewed as abnormal because their behaviors contradict traditional Chinese concepts of reproduction and family structure (Chow et al., 2013) . MSM with HIV therefore face dual pressures related to their HIV diagnosis as well as their sexual orientation, which could lead to a comparatively high level of disclosure concern.
The finding that higher depression scores were positively associated with HIV stigma scores is consistent with previous studies among MSM and other populations (Galvan, Davis, Banks, & Bing, 2008; Levi-Minzi & Surratt, 2014; Peltzer & Ramlagan, 2011; Wohl et al., 2013) . Maladaptive coping has previously been associated with higher levels of stigma among older adults living with HIV (Emlet et al., 2013) , and in our population of younger Chinese individuals with HIV, stigma scores were also inversely correlated with coping scores. Finally, higher levels of social support were associated with reduced HIV-related stigma, which has also been described in previous studies from different countries (Colbert, Kim, Sereika, & Erlen, 2010; Emlet et al., 2013) . Our findings suggest that for Chinese MSM with HIV, social support from friends and parents may help mitigate HIV-related stigma. Collectively, these results demonstrate the importance of addressing psychosocial factors as a vehicle for addressing stigma in this vulnerable population.
Demographic factors, such as living in an urban area, were specifically associated with higher perceived personalized stigma and concern with public attitudes in our population. This is contrary to results from studies conducted among individuals with HIV in Canada and Africa (Alemu, Biadgilign, Deribe, & Escudero, 2013; Loutfy et al., 2012) , but is consistent with a study conducted in India (Nebhinani, Mattoo, & Wanchu, 2012) . It is possible that MSM with HIV living in these densely populated urban areas come into contact with an extremely high number of people in daily life, increasing the probability of encountering discrimination and the psychological pressure to keep HIV status a secret. Certain HIV-related characteristics such as MSM with HIV who reported having OIs or low self-rated health status ("poor" or "very poor") also reported a higher level of disclosure concern. This may reflect more severe HIV disease, and physical symptoms can draw attention to HIV status, which, in turn, can enhance the probability of discrimination from the public. Participants who concealed their HIV status had higher Total HIV Stigma Scores and higher scores for personalized stigma and concern with public attitudes, which support findings from previous studies (Chaudoir, Fisher, & Simoni, 2011; Li, Liu, He, Wang, & Huang, 2013; Overstreet, Earnshaw, Kalichman, & Quinn, 2013) . It is likely that individuals who have disclosed their HIV status to sexual partners or close friends benefit from the help and care of their support networks, which, in turn, reduce the amount of perceived stigma related to HIV. The greater the perceived level of stigma, the more difficult it may be for an individual to disclose their HIV status to others. These findings underscore the key role of psychosocial support components within HIV prevention and treatment strategies.
Limitations
First, our study used a convenience sample of MSM with HIV recruited from a single healthcare institution, which excludes those who are not accessing care or not on ART, thereby limiting the generalizability of our results. However, we would expect this to underestimate the actual level of HIV-related stigma perceived by Chinese MSM with HIV. Second, the cross-sectional design of this study limits our ability to infer causality between the levels of HIV-related stigma and the correlated factors. Nevertheless, these strong associations suggest that interventions targeting HIV-related stigma may be helpful in promoting more positive health outcomes for the population. Future longitudinal studies are needed to confirm the predictors of HIV-related stigma identified in the present study and to determine how these factors can best be incorporated into effective interventions.
Conclusions
Our study found a relatively high level of HIV-related stigma among Chinese HIV-positive MSM and identified several risk factors that are associated with HIV stigma in this population, which can help guide development of HIV prevention and care strategies. Stigma reduction efforts should be focused on populations that may bear a high burden of HIV stigma (e.g., urban residents, individuals with depression). These findings can inform the development of culturally appropriate interventions to decrease HIV-related stigma among this vulnerable population, with the ultimate goal of improving the care of HIV-infected MSM and decreasing HIV transmission rates.
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